A lthough homes differ in size and shape, all households worldwide represent spaces full of challenges and opportunities for implementing technologies and applications. The PC revolution first brought computers into homes in developed countries. Then, the Internet and smartphone revolutions expanded the reach of domestic computing, allowing people to roam freely, offering new kinds of services, and bringing computing and communication into more homes worldwide (see www. pewinternet.org/three-technology-revolutions). Today, the longstanding vision of pervasive computing, commonly referred to as the Internet of Things, is finally starting to come to fruition in people's homes. Billions of devices with rich sensing and interaction capabilities will soon be deployed and interconnected. These devices might include interactive toys, digital lightbulbs, smart toilets, smart electricity meters, digital picture frames, digital thermostats, electronic locks, and much, much more. The goal of this special issue is to help further the ongoing conversation about how to make pervasive computing technologies work in homes.
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the complexity of the Home
Researchers have studied pervasive computing in many domains, but few are as complex as the home. Decades of early-adopter use of smart home technologies have blazed the path and highlighted numerous research challenges. 1 These include simplifying the setup and ease of use, serving multiple occupants with different needs and expertise, accounting for critical privacy and security concerns, and working across a wide range of social scenarios and variations in deployments.
The home also has many unique characteristics that separate it from other settings often studied. For example, notions of privacy and security are quite different for people living together than they are for office or health contexts. Safety and intimacy are also important issues that are less prominent in pervasive computing research than in other domains. Furthermore, there isn't a full-time system administrator that can help residents set up and maintain hardware and software. Lastly, while many pervasive computing systems are intended to help with efficiency, there are many other considerations for domestic settings, such as sustainability, coordination, and entertainment.
in this issue
Pervasive computing research in domestic settings spans many different areas of specialization. Some work focuses on deployments of technology and how to make end-user programming easier for everyday people. Other work looks at developing new sensing capabilities. There is also research on understanding the daily rhythms of life. The four articles in this special issue showcase the diverse range of research in domestic pervasive computing today.
Unlike in commercial scenarios, in domestic environments, some of the users are also the system administrators or even programmers. Two of the articles in this special issue address this area. In "Supporting the Serendipitous Use of Domestic Technologies," Andrea Bellucci, Andrea Vianello, Yves Florack, and Giulio Jacucci present the T4Tags 2.0 toolkit, which lets users retrofit objects in the home in various ways such that interactions with the objects can be sensed. Using these sensors, the users can develop custom applications that precisely fit the needs of the homefor example, they can create an application that monitors medicine taken by an elderly family member. These applications can then be shared as "recipes" with others.
End-user development is also a key theme in "A First Person Experience with End-User Development for Smart Homes," by Joëlle Coutaz and James L. Crowley. The article shares the researchers' own experiences with living with a smart home infrastructure.
In other cases, domestic pervasive computing can be enabled by infrastructure-level additions to the home. In "Floor Pressure Imaging for Fall Detection with Fiber-Optic Sensors," Guodong Feng, Jiechao Mai, Zhen Ban, Xuemei Guo, and Guoli Wang describe how floor-pressure imaging can be used for fall detection. This underlying technology is an example of an impactful area for domestic pervasive computing. Technological aids for living independently but safely can add significantly to the quality of life for elders and their caretakers.
Finally, the domestic space is also very important for personal, social, and emotional needs and desires, beyond purely practical matters. In "Ritual Camera: Exploring Domestic Technology to Remember Everyday Life," Ine Mols, Elise van den Hoven, and Berry Eggen look at how everyday life events, such as family dinners, can be captured by a situated camera and visualized in meaningful ways.
W
e hope these articles serve as part of the rich and ongoing conversation about how to make IoT systems practical, meaningful, and valuable to people in their everyday lives.
